In light of the growing number of people with dementia and age-related cataract, as well as changing anesthetic practices for cataract surgery, this study aimed to explore the experiences of cataract surgeons in managing patients with dementia and making anesthetic decisions. Methods: This was a qualitative study using semistructured interviews with senior cataract surgeons from two centers in England. Fourteen surgeons were interviewed, and a thematic approach informed by grounded theory was used for the analysis. Results: Choice of anesthesia for people with dementia was a central theme arising from the data. Surgeons varied in their thresholds for using general anesthesia. Decisions about suitability for local anesthesia were limited by time constraints and generally made rapidly and based on instinct; dementia was not always apparent at the point of preassessment. Surgeons used a variety of topical, sub-Tenon's, and sharp needle blocks for people with dementia. Surgeons discussed techniques to help patients tolerate local anesthesia, such as clear communication, a primary nurse, hand-holding, and support from an anesthetist. However, within our sample, some surgeons had had negative experiences of operating on people with dementia, where an incorrect judgment had been made that they could tolerate local anesthetic cataract surgery. Conclusion: This study highlights the differing practices of cataract surgeons when making anesthetic choices for people with dementia and the challenges they face. In order to avoid the situation of a patient with dementia becoming distressed during awake surgery, increased time at preassessment and anesthetic support may be beneficial.
Introduction
Dementia and visual impairment due to cataract are common age-related problems amongst older people, [1] [2] [3] and particularly amongst those in residential care. [4] [5] [6] [7] With the growing number of older people in our population, 8 the number of people with coexistent dementia and cataract is likely to rise. 9 Since the early 1980s, there has been a marked shift from performing most cataract surgeries under general anesthesia to performing them under local anesthesia. 10, 11 The vast majority of cataract surgeries worldwide are now carried out under local anesthesia, 12 but there are widely differing preferences for local anesthetic techniques both between and within different countries and centers, with no single local anesthetic technique being a recognized "best practice". However, there is a trend away from using sharp needle blocks and a growth in the number of people using purely topical anesthetic. 13 Along with this, there has been a diminishing role for the ophthalmic 
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Jefferis et al anesthetist, with an increasing number of surgeons happy to operate without an anesthetist. 14 Changing trends in anesthetic practice open up new issues when it comes to considering patients with dementia in whom there may be significant challenges with operating under local anesthesia. Indications for a general anesthetic include communication difficulties and difficulty complying with instructions, which are often the case for people with dementia. 15 However, general anesthesia can increase the risk of postoperative delirium following cataract surgery, 16 a particular concern in those with dementia. Furthermore, there are some concerns that general anesthesia can be associated with more permanent cognitive decline, but whilst this seems to be the case for major surgery, 17 it has not been shown to be true for cataract surgery. 18 Given the changes in anesthetic practices for cataract surgery seen over the last generation, and the growing number of older people in our population, it is important to consider afresh anesthetic practices for people with dementia undergoing cataract surgery. Qualitative research can be useful in exploring complex, multidimensional issues such as this, and can help us to understand such issues without erasing differing perspectives. 19 As qualitative research is not hypothesis-driven, it also enables us to explore areas of research that we are unaware of a priori and may otherwise be neglected. 20 The aim of this study was to explore the current anesthetic practices of cataract surgeons treating people with dementia and to highlight any areas where additional support or further hypothesis-driven research is required.
Materials and methods Participants
Participants were eligible for inclusion if they were independent (consultant or senior staff grade) ophthalmologists performing regular cataract surgeries at one of two eye units in the North East of England. Purposive sampling was used in order to obtain a sample with a spectrum of experience and demographics. Furthermore, as themes emerged, participants were selected in order to build on these developing themes, so theoretical sampling was undertaken. 21 Fourteen interviews were carried out (seven participants from each center) and sampling was stopped when data saturation was reached. Data saturation was defined as when no new themes or ideas emerged from three consecutive interviews, and this decision was made by discussions between JMJ and KRB. 22 This study followed the tenets of the Declaration of Helsinki and informed, written consent was obtained from all participants. We discussed the study with our local research ethics committee who exempted the research from requiring ethical approval on the basis that all participants were health care workers. Local research and development approval was obtained.
interviews
Interviews were semistructured using open-ended questions and an interview schedule with broad question categories and prompts. The interview aimed to cover all aspects about cataract surgery for people with dementia. Key topics were initially identified from a priori questions and literature searching but modified as new topics and themes emerged from the data collection. All the interviews were carried out by JMJ who had worked as a junior ophthalmology trainee in one of the units, and so was known to the participants from that unit. Interviews were carried out in a location chosen by the participant (generally the participant's own office). The interviews were 24-43 (mean 30) minutes in length. The interviews were digitally recorded and then transcribed.
analysis
The analysis was based on thematic analysis and was strongly influenced by the techniques of grounded theory. 21, 23, 24 Data analysis proceeded alongside data collection and began after the first interview. Familiarization with the data was achieved by listening to the audio recordings and reading and rereading the transcripts. Constant comparison methods were used to make comparisons both within single interviews and between interviews. 21, 25 Initial coding of the data was carried out using detailed codes, and as the analysis progressed, a coding framework was produced with codes grouped together in themes. The coding framework was continually modified as analysis progressed. As new codes were added, previously coded interviews were checked for examples of the new code. NVivo9 was used to organize data and codes. A "one sheet of paper" (OSOP) technique 26 was used to rearrange the data according to themes. The OSOP included a summary of all the issues within a code, with the identification numbers of relevant respondents next to them. Quotes in the text are labeled by center (A or B) and an individual participant number (02-15); participants have not been identified as male or female or by subspecialty interest in order to protect their anonymity.
Results
The participants interviewed represented a wide range of experience and expertise. One of the surgeons was a senior 
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Challenges treating people with dementia staff grade ophthalmologist and the rest were consultants. Cataract caseloads varied from about 100 cases per year to over 2,000 cases per year. Most surgeons had a subspecialty interest as well as cataract surgery, and these included glaucoma, cornea, vitreoretinal surgery, neuroophthalmology, oculoplastics, pediatrics, strabismus, and medical retina. There was a mixture of male (n=11) and female (n=3) ophthalmologists, some of whom had been consultants for many years and some were relatively new consultants (range 3-29 years).
Anesthetic choice was seen as a principal issue when undertaking surgery on people with dementia, and was discussed by all the cataract surgeons. It was recognized that changes in anesthetic practice had had a significant impact on the care of people with dementia.
"It always used to be of course that people had a general anesthetic so it didn't really matter if they were demented or not, from an operational point of view." (A.02)
general anesthesia
There were differing opinions amongst surgeons when it came to the use of general anesthesia. Some were clearly quite concerned about the potential complications of general anesthesia in a group of older people who are likely to have comorbidities. They felt it best to avoid general anesthesia because of risks to the mental health and general health of the patient and increase in the length of stay in hospital.
"Well yes, I mean I don't know the ins and outs of general anesthetic in dementia but I am sure that it doesn't help. And they generally have lots of other medical problems as well and you know it is obviously much more of a significant event and I think you need to be much more convinced that there is a good chance of some benefit." (A.03)
Others went on to say that, in patients who do need a general anesthetic, one would need to think very hard about whether the cataract surgery is still in the patient's best interests. They felt that in order to justify a general anesthetic for cataract surgery in a patient with dementia they would have to have very significant visual disability.
"I would think on average, I would tend to feel that a cataract would have to be rather worse in a severely demented patient to justify putting them through surgery than it would be in a mentally competent patient, because it is going to cause some disruption to the patient's life. If you do have to do a general anesthesia then it's another ball game altogether and the potential gains may not be so great." (A.11) There was also a feeling that using a general anesthesia made consent more complex, particularly in a patient lacking the capacity to consent, where one would have to be sure that the surgery is in the patient's best interests.
"If you ask me about people who need a general anesthetic, so that they really are unable to comprehend what was going on; I don't think I have ever operated on anyone that bad.
I think for the simple reason in order to give them a general anesthetic, there is so much more involved, you know, there is a possibility they won't wake up, there's taking away their consciousness in the procedure, and the fact they couldn't consent to that. For them to be that unwell, really they wouldn't be able to see anything, you know, in terms of everyday life. And one would almost have to be holding them, forcing them in a sense to give them an anesthetic." (A.05) However, other surgeons used general anesthesia more commonly in people with dementia. They felt that the risk that a patient with dementia may become distressed in the middle of an operation leading to a potentially serious, sight-threatening complication often outweighed the risks of general anesthesia. These surgeons tended to work in close collaboration with anesthetists when making decisions about general anesthesia; they also had regular access to a general anesthetic list, which was not the case for all the cataract surgeons.
"Is it worth taking a small risk with a general anesthetic in order to avoid a bigger risk of them sitting up half way through the surgery and having a dropped nucleus?" (A.04) Whilst some surgeons felt that reducing the stress for themselves by carrying out cataract surgery under general anesthetic for people with dementia was sensible, others appeared to enjoy the challenge of operating on people with dementia under local anesthetic. 
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Jefferis et al of endophthalmitis is small, to get this bilaterally would be devastating for the patient. However, some surgeons felt that when carrying out a general anesthetic in a patient with dementia then it might be reasonable to consider bilateral surgeries. Others avoided bilateral surgeries, with one surgeon reasoning that people with dementia might be at a higher risk of endophthalmitis than people without dementia.
local anesthesia
Local anesthetic preferences amongst the surgeons reflected the fact that UK cataract surgeons vary greatly in their local anesthetic choices, even within centers. 13, 14 Interestingly, most surgeons interviewed here did not change from their usual anesthetic practice when operating on people with dementia. Indeed, many surgeons had reasons why they felt that their usual practice was also best for people with cognitive difficulties and some were quite emphatic about their choice of local anesthesia being the best for people with dementia. Table 1 shows the contrasting positive and negative attitudes that surgeons had to either topical or regional block anesthetics. The surgeons who did sometimes alter their anesthetic practice for people with dementia did so depending on their assessment of the patient, tending towards a block if they felt that the patient would find it difficult to keep their eye still during the operation or follow simple instructions. Ways to make a local anesthetic work Surgeons discussed various ways of increasing the chance of a patient with dementia tolerating cataract surgery under Positive attitudes "But, i do have a relatively low threshold for giving a block, because it can save you a lot of problems and stress intra-operatively, and it is one less thing for you to worry about if you know the patient can't move their eye." (B.14) "i always give them an injection anesthetic, so i give them a retrobulbar anesthetic; which although it is not particularly uncomfortable, it is enough of an assault to them, if you like, to know that they can tolerate lying still and following instructions." (a.05) "The real trial is when you give them a local anesthetic and i am not a particularly keen topical anesthetic cataract surgeon anyway, i think the vast majority of my locals are sub-Tenon la and i would certainly want to give a sub-Tenon la in this sort of patient." (a.11)
"it is a rare, rare patient really that i wouldn't do under topical. … if you are happy with the movement and you know that you can cope, then it is easier because you don't have to pad the eye and the patient is not in theater for a longer time and stuff like that." (a.08) "i think elderly people have a much higher tolerance to pain and discomfort than other people. i do topical all the time." (a.08) "…but when i moved over to topical with subconjunctival added then one found that the process became effectively painless from the patients point of view and it became possible to do local anesthetic procedures on patients with mild to moderate dementia who were of the correct personality type." (a.02) "it's surprising what you can do under topical, but you know patients often have a fear of needles and stuff, and often are really happy that you are going to do topical. You know, we do a lot of topical anesthesia, you know when you can manage." (B.11) "The other thing is if they're topical and you can talk to them and you can get them to look where you want them to look." (B.12) negative attitudes "i just think it just complicates the matter, you know more things to be done. You want the whole process to be as compressed as possible, so you know, if you give a block outside, something could cause a hemorrhage or, you know, patient's having seen something being done at that point in time, because often the peribulbar block, at that instant does hurt a bit." (a.08) "…coming at somebody even if it's only drops and doing their sub-Tenon's, it's still cutting at them, and they don't like when they see somebody poking!" (B.12) "i wouldn't personally do a topical local anesthetic on somebody who has got dementia. i think it is unfair on them as well as being more difficult for me." (A.04) "But if i am doing it under topical and there is an anesthetist, you know, in the next room who hasn't blocked the patient because they are going to do a topical and the eye's moving all over the place you are sort of thinking 'Why didn't we block it? Why didn't we block it?' and you get yourself agitated about it if you aren't careful." (B. 
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Challenges treating people with dementia local anesthesia. Central to this was making a correct judgment about the patient and their ability to tolerate a local anesthetic in the first instance. Regardless of choice of local anesthetic, there was a common theme that patient selection was important. However, due to the time pressures on surgeons in the cataract preassessment clinic, judgments about a patient's mental state were generally made rapidly and based on experience and observation of the patient's behavior. None of the surgeons used formal measures to assess mental state. This surgeon talked about how he makes judgments of a patient's mental state preoperatively by using eye contact:
"I look at them, you know, make eye contact, total eye contact, and then I ask them, and then I subconsciously simultaneously try to make some judgment as to, you know, is this person okay or not okay?" (A.08) Sometimes these instinct-based methods of assessing mental state resulted in missing the fact that a person had dementia at the preassessment stage.
"Certainly ones that have seemed quite rational in clinic and able to understand and manage and cope, and then in the anesthetic room and theater you are getting much more repetitive questioning of questions that you have already answered and you sort of think, hang on a minute, we've just discussed that and maybe there is a memory problem, that wasn't particularly apparent when we had the discussion in clinic." (A. 03) Surgeons reported that if patients were able to tolerate the preassessment process, which includes measurement of lens power with an intraocular lens master, slit-lamp examination, and pressure measurements, then these were good signs that they would tolerate a local anesthetic, regardless of their level of cognitive impairment. Knowledge of previous procedures that the patient has undergone such as venipuncture might be helpful in assessing whether they are likely to tolerate local anesthetic cataract surgery.
"Generally if people cooperate with examination and lying while you put drops in, they are probably going to be okay, and if you've managed to do an IOL master scan, they are generally probably going to be okay to have local anesthetic cataract surgery." (B. 10) During the surgery, with the patient awake, surgeons talked about various methods that they employed to help the patient tolerate the operation. These included: bringing a family member up to the local anesthetic room with them, or even in some circumstances into the operating theater; talking to the patient and giving them constant reassurance throughout the operation; taking care to position the patient as comfortably as possible; and having supportive nursing staff who can hold a hand and talk reassuringly to the patient. Some surgeons found having an anesthetist present, even if they were using a local anesthetic, is useful so that the anesthetist can be in charge of the patient's well-being whilst the surgeon can concentrate on the surgery itself.
"So even if you are not doing a GA it might be a good idea to have somebody responsible for the patient's well-being while you are concentrating on the eye because it is difficult to do both sometimes." (A.11) Another surgeon talked about the usefulness of having a local anesthetic list supported by an anesthetist once a week, and it was on this list that any patients suffering from dementia would be listed. Anesthetic support also enabled some surgeons to consider the use of sedation, and a number of surgeons would, with the help of an anesthetist, use a small amount of sedation with the local anesthetic. However, others were wary of giving sedation, as it can have the opposite of the desired effect, putting the patient at more significant risk than a general anesthetic.
"I know the dangers of sedation as well, you know, patients can still aspirate and things when they're under sedation and also if you have got someone who is potentially going to be a bit unsettled during the surgery then they are going to need deeper sedation and I think, I would give them a GA I think." (B.13)
Wrong judgments
A number of the surgeons talked about reasonably rare occasions where a wrong judgment had been made about the anesthetic type for a patient with dementia. In these cases, an operation had been scheduled with local anesthetic but it became clear that the patient would not tolerate an operation under local anesthetic. Surgeons stressed the need to recognize this earlier, as the further through the operation one proceeds, the more difficult it is to abandon the procedure. In some of these cases surgery was abandoned and a general anesthetic was scheduled for another day; in other cases, the surgeon continued with a procedure that could become distressing for everyone involved. 
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Jefferis et al I can't leave it like this, so we actually had to physically hold her down, which not -I wouldn't do and I wouldn't recommend it and that was, she did okay, but it was dreadful, I mean she was screaming and roaring … and it was dreadful." (B.12) "She was a lady who had dementia, and was prepped and draped and I had just made the incision, so I had done one incision into the eye with the keratome and then she became very, very agitated and I just sensed that this could go rapidly downhill … so we ended up having to cancel." (B.14)
Discussion
This study gives insight into some of the particular issues in making anesthetic choices for people with dementia undergoing cataract surgery. To our knowledge, nobody has previously described the decisions that cataract surgeons make about anesthesia for people with dementia or explored the reasons behind these decisions. With an ageing population, where both cataract and dementia rates are rising, 9 and with changing practices surrounding anesthesia for cataract surgery, these issues are important to investigate. This work highlights the complexity surrounding anesthesia for people with dementia undergoing cataract surgery and the need to open up a formal discussion around best care for this patient group.
Differing practices surrounding the use of general anesthesia are likely influenced by factors such as access to a general anesthetic list and experience. For example, a surgeon with a subspecialty interest in oculoplastics or strabismus might have regular access to a general anesthetic list (principally for non-cataract surgery) and so readily list someone with dementia for general anesthetic surgery. Conversely, someone with no regular general anesthetic list with a high cataract case load and extensive experience of complex cataract cases under local anesthesia might feel more confident to carry out the surgery under local anesthetic.
Again, differing preferences over local anesthetic techniques (see Table 1 ) are probably influenced by the experience and "comfort zone" of the surgeon. Most surgeons used the local anesthetic technique that they were most familiar and comfortable with when it came to what could be otherwise somewhat stressful surgery. As the number of surgeons using topical anesthetic alone for cataract surgery increases, it may be that surgeons become increasingly comfortable using this for patients with dementia also.
Thankfully, instances of wrong judgments were rare, but these highly distressing experiences for patient and surgeon would ideally be a never-event. The time-limited, instinct-based assessment of patients preoperatively and the drive to have more cataract lists without any anesthetic support 14 perhaps need to be addressed in order to make sure that these events do not happen.
This study is not without its limitations. Qualitative interviews are often best conducted by someone who has little or no specialist knowledge of the field and is unfamiliar with the literature. 27, 28 The interviewer here (JMJ) was an ophthalmology trainee who has previously reviewed the literature on some of these issues. 9 For this reason, analysis of the data could not be purely inductive as it naturally drew on previous ideas and understanding of the field of study. All the data are based on interview data, so the results represent surgeons' accounts of phenomena, rather than the phenomena themselves. Only cataract surgeons were interviewed; to widen the understanding of the issues discussed, it would be useful to interview anesthetists, specialist nurses, patients, and carers; however, this was felt to be beyond the scope of this study. Caution needs to be exercised when generalizing the results of qualitative research, 28 but we think this study highlights important issues that are transferrable to cataract surgeons in a variety of settings.
Conclusion
Choices surrounding anesthesia in people with dementia have the potential to cause considerable stress for surgeons and (at least in surgeons' views) patients, particularly when incorrect judgments are made. Cataract surgeons have widely varying practices and preferences when it comes to anesthetic choices for people with dementia. If using a local anesthetic, surgeons generally try to use the anesthetic technique that they are most familiar with for what might be an otherwise difficult operation. A number of surgeons were happy to carry out surgery for people with dementia under topical anesthesia. Time pressures in the preassessment clinic mean that assessment of mental state preoperatively is generally rapid and instinct-based, and dementia can go unnoticed. Increased time at preassessment might be beneficial for patients with known dementia. It is also important not to ignore the role of the ophthalmic anesthetist, who can help ensure the well-being of a patient with dementia even during local anesthesia. This research highlights the need to open up formal discussions on best practice for people with dementia undergoing cataract surgery. 
